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Background and aims: Gambling disorder (GD) appears to be an independent risk factor for suicide, and all-cause
mortality has been sparsely studied in patients with GD. This study aims to explore mortality and suicide rates in
individuals with GD compared to the general population as well as explore risk factors associated with all-cause
mortality and suicide mortality.Methods: This is a nationwide register study on 2,099 individuals with a GD diagnosis
in the Swedish inpatient and/or outpatient specialist health care system between the years of 2005–2016. Comorbid
diagnoses from treatment episodes included in national registers were categorized into diagnostic groups according to
the 10th revision of International Classiﬁcation of Diseases, and prevalence rates (any occurrence during 2005–2016)
were calculated for each diagnostic group. Multivariate Cox regression analyses on risk factors for death and suicide
were performed, controlling for age, gender, and major categories of comorbidity. Standardized mortality ratios (SMRs)
were calculated for men and women with regard to overall mortality and suicide compared to the general Swedish
population. Results: The population consisted of 1,625 men and 474 women ranging from 18 to 83 years of age at ﬁrst
GD diagnosis (mean: 36.5 years). Sixty-seven individuals passed away, among whom 21 deaths were due to suicide.
SMR calculations showed a 1.8-fold increase in mortality for individuals 20–74 years old with GD compared to the
general population, and a 15-fold increase in suicide mortality. All-cause mortality was predicted by higher age and any
treatment episode for cardiovascular disease, whereas suicide death was predicted by depression. Discussion and
conclusions: Mortality and suicide rates are signiﬁcantly elevated among individuals with GD. Although common
mental health comorbidities did not predict overall mortality, depression predicted suicide death. Findings call for
attention to long-term risk of death in GD patients and interventions against comorbid health problems.
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INTRODUCTION
The prevalence of problem gambling [including both prob-
lem gambling and gambling disorder (GD)] has been esti-
mated to somewhere between 0.12% and 5.8% (Calado &
Grifﬁths, 2016), and lifetime prevalence rates for GD have
been estimated to around 0.5% (Kessler et al., 2008; Petry,
Stinson, & Grant, 2005).
An association has been found between problem gam-
bling and completed suicide (Blaszczynski & Farrell, 1998),
which means that problematic gambling has been described
to be relatively common prior to suicide (Wong, Cheung,
Conner, Conwell, & Yip, 2010), and authors have called for
increased knowledge about the connection between gam-
bling and suicide (Tse, Tang, & Wong, 2014). However,
several studies on gambling and suicidal behavior have been
focused on non-fatal suicide attempts, or suicidal ideation,
consistently showing high rates of suicidal ideation or
suicide attempts in problem gamblers, in comparison to the
general population (Hansen & Rossow, 2008; Kausch,
2003; Komoto, 2014; Ledgerwood, Steinberg, Wu, &
Potenza, 2005; Moghaddam, Yoon, Dickerson, Kim, &
Westermeyer, 2015; Ronzitti et al., 2017). Newman and
Thompson (2007) demonstrated that GD was associated
with elevated risks of attempting suicide, with an odds ratio
of 3.43 (95% CI: 1.37–8.60; Newman & Thompson, 2007).
Given these alarming numbers, more knowledge is need-
ed to identify individuals at risk. Currently, however, fewer
than 10% are estimated to seek help for their GD (Braun,
Ludwig, Sleczka, Buhringer, & Kraus, 2014; Suurvali,
Hodgins, Toneatto, & Cunningham, 2008), making research
on and prevention of suicide challenging.
For non-fatal suicidal behavior, several risk factors have
been identiﬁed among individuals with GD, such as depres-
sion (Newman & Thompson, 2007), cluster B personality
disorders (Bischof et al., 2015), alcohol dependence (Newman
& Thompson, 2007), or a co-occurring attention-deﬁcit and
hyperactivity disorder (Retz, Ringling, Retz-Junginger,
Vogelgesang, & Rosler, 2016). In addition, studies have
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concluded that while male gamblers are in majority, female
gamblers may be at increased risk of attempting suicide
(Bischof et al., 2015; Husky, Michel, Richard, Guignard, &
Beck, 2015; Komoto, 2014). While Newman and Thompson
(2007) observed that the increased risk of attempting suicide
for women was explained by their higher prevalence of
depression (Newman & Thompson, 2007), another study
demonstrated that female gender was indeed a weak but
independent risk factor for attempting suicide when control-
ling for depression (Bischof et al., 2015).
In addition, and compared to the extensive literature of
mortality on substance-related addictive disorders, where
mortality rates have been shown to be highly elevated
(Laramée et al., 2015; Singleton, Degenhardt, Hall, &
Zabransky, 2009; Sordo et al., 2017; Whiteford et al.,
2013), very little has been published about the overall
mortality in patients diagnosed with a GD. While GD has
been demonstrated to be associated with poor physical
health (Black, Shaw, McCormick, & Allen, 2013; Morasco
et al., 2006; Pilver & Potenza, 2013) and health conditions
such as obesity (Black et al., 2013), arteriosclerosis, and
heart conditions (Pilver & Potenza, 2013), limited research
has attempted to study the course of patients with GD in
regard to overall mortality, including both physical and
mental disorders. Furthermore, physical illness may also
contribute to mental health-related causes of death; physical
illness has been associated with elevated risks of committing
suicide even after controlling for mental health-related and
socioeconomic risk factors (Crump, Sundquist, Sundquist,
& Winkleby, 2014), and for those with both physical and
mental illness, this risk might be even greater (Qin, Hawton,
Mortensen, & Webb, 2014). On the whole, to be best of our
knowledge, all-cause mortality to date has not been de-
scribed in patients with GD, and furthermore, the limited
number of studies on GD and completed suicide calls for
further research of its extent and risk factors, including its
association with other health-related co-factors in the GD
population.
Aims
In this study, for the aforementioned reasons, it was hy-
pothesized that not only suicide rates but also general
mortality would be increased for individuals with GD. Since
there is no previous knowledge on mortality or the frequen-
cy of completed suicide in this population, we aimed to
investigate standardized mortality ratios (SMRs) for patients
with GD as well as to compare mortality and suicide rates to
the general population. Furthermore, we aimed to investi-
gate the effects of speciﬁc risk factors previously associated
with suicidality and/or suicide attempts on completed sui-
cide among individuals with GD as well as to investigate
risk factors in general for mortality.
METHODS
Material
This is a nationwide cohort study using national registers
containing information on diagnoses and mortality. The
study is based on information from the Swedish National
Patient Register (NPR) and the Swedish Cause of Death
Register (CDR). The NPR is assessed to have a positive
predictive value of 85%–95% and covers 99% of all somatic
and mental health hospital discharges and around 80% of all
hospital-based outpatient care (Ludvigsson et al., 2011),
the latter percentage probably being lower due to missing
data from private caregivers and some mental health outpa-
tient treatment (Forsberg, Rydh, Jacobsson, Nyqvist, &
Heurgren, 2009). Diagnoses were not reported for as many
as 56% of visits in 2005 and 23% in 2006 for outpatient
psychiatry, but missing data have now reached a level of 4%
in outpatient specialist treatment as a whole (The Swedish
National Board of Health and Welfare, 2018).
The NPR covers among other information data on pri-
mary and secondary diagnoses according to the 10th revi-
sion of International Classiﬁcation of Diseases (ICD-10) in
patients discharged from inpatient care as well as hospital-
based outpatient physician visits. Primary care is not yet
included in the register (The Swedish National Board of
Health and Welfare, 2018).
Participants and outcome variables
Between the years of 2005–2016, 2,172 individuals in the
NPR had received a diagnosis of GD (pathological gam-
bling, F63.0 according to the ICD-10). In this study, the GD
terminology is used, as this is the nomenclature chosen in
the upcoming ICD 11 and also is the term in use in the ﬁfth
edition of Diagnostic and Statistical Manual of Mental
Disorders (American Psychiatric Association, 2013; World
Health Organization, 2018). For these individuals, 1,024
hospital admissions and 5,236 medical appointments in the
outpatient care were noted, where GD had been either the
primary or secondary diagnosis. Mental health and physical
comorbidities (Table 1) were described as any occurrence
for each ICD-10 diagnostic category at any time during the
study period (2005–2006), that is, both prior to and after an
individual’s ﬁrst GD diagnosis, in order to describe an
extensive picture of disease potentially associated with a
risk of death.
Seven hospital admissions were registered where infor-
mation on personal identiﬁcation number (PIN) was missing
(six men between 27 and 56 years of age and one with a
male of unknown age). This was also the case for seven
appointments in the specialized outpatient care (men of
unknown age). Since PINs were missing, it was impossible
to state whether these were 13 different individuals or just a
few who had attended the medical system several times.
Neither was it possible to follow these individuals in the
registers and they were hence excluded. It is likely that these
individuals are asylum seekers or non-Swedish residents
(The National Board of Health and Welfare). Furthermore,
73 individuals (67 men and 6 women) were excluded, since
they were younger than 18 years when included in the study
(none of these individuals passed away).
The remaining study population consisting of 2,099
individuals was matched in the CDR and information on
causes of death with the subsequent ICD diagnoses were
handed to us. The CDR contains information according to
the International Form of Medical Certiﬁcate of Cause of
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Death. Swedish physicians are obliged to report these data to
the National Board of Health and Welfare within 3 weeks
from the time of death (Brooke et al., 2017).
All deaths due to homicide are to be reported by the
physician performing the forensic autopsy, which is man-
datory in these cases, and in 95% of the deaths due to suicide
as well, deaths among known or suspected individuals with
alcohol or drug use disorders are also routinely investigated
through forensic autopsy (Brooke et al., 2017). In 90% of
forensic autopsies in Sweden, a comprehensive analysis of
alcohols, pharmaceuticals, and illicit drugs is to be per-
formed (Brooke et al., 2017). The quality of the Swedish
CDR has been estimated through comparison to case reports
looking at individuals who passed away in hospital, and
77% agreement on underlying cause of death was found
with higher accuracy among younger patients and 98% for
those between 0 and 44 years of age and 91% for those
between 45 and 64 years of age (Johansson, Björkenstam, &
Westerling, 2009).
We chose not to include diagnoses classiﬁed as “unde-
termined event” (i.e., ICD-10 codes X40–X49 and/or Y10–
Y34) in the suicide or self-harm categories but rather to keep
these apart. This approach has previously been suggested by
Björkenstam et al. (2014) who concluded that several
background factors separated these cases from clear suicide
cases.
Statistical analyses
Descriptive statistics on overall mental health comorbidity
were performed for the whole study population as well as for
men and women separately.
SMRs were calculated for overall mortality as well as for
suicidal events looking at age categories: 20–74, 20–49, and
50–74 years of age for all individuals as well as for men and
women separately. The SMRs were calculated through
comparison to the Swedish population. Data on mortality
and suicide for the general Swedish population were re-
trieved from an open access service on Statistics Sweden’s
ofﬁcial website (Statistics Sweden, 2018). The data provid-
ed by Statistics Sweden is readily displayed as number of
deaths per 100,000, stratiﬁed for sex and age (Statistics
Sweden, 2018).
Multivariate Cox regression analyses were performed
using SPSS version 24.0 (Armonk, NY, USA) to investigate
risk factors for all-cause mortality (all fatalities vs. all other
cases) and for suicide mortality (suicide cases vs. all other
deceased or surviving cases). The time variables included in
the study were the time from inclusion in the cohort (ﬁrst
diagnosis of GD) until censoring (study end) or time of
death. In addition to gender and age, comorbidities included
as potential predictors of death were deﬁned as any occur-
rence of the diagnostic categories included, at any time
during the full study period (2006–2016). Given the rela-
tively low absolute number of deaths, the number of poten-
tial predictors was kept low; in addition to gender and age
(age at the start of the observation period), the three
markedly most common diagnostic categories of mental
health disorders were included; depression (F32–F33), anx-
iety disorders (F4), and substance-use disorders (F1). For
physical disease, a number of diagnostic categories were
roughly equally common, and here, the categories corre-
sponding to the most common physical causes of death in
the data set were chosen for inclusion as possible predictors
of mortality, that is, any treatment episode for these dis-
orders (malignant disease including diseases of the blood
and the immune system, ICD-codes C and D, and cardio-
vascular disease, code I). In the analysis of prediction of
suicide, as the absolute number of cases with this outcome
were lower, physical disorders were analyzed together and
mental health disorders together and thereafter signiﬁcant
predictors from each analysis were entered together, con-
trolling for gender and age in each analysis.
Ethics
The study procedures were carried out in accordance with
the Declaration of Helsinki, although due to the study design
consent was not obtained. The study was approved by the
regional ethics committee of Lund, Sweden (ﬁle number:
2016/1104).
RESULTS
A total of 2,099 individuals were included, 18–83 years old
at ﬁrst GD diagnosis (mean: 36.5 years old, SD: 11.9) and a
majority were men (77%), individuals were followed for an
average 4.7 years. In the inpatient care setting, 29% of the
individuals had GD as a main diagnosis at some point,
whereas 66% in the outpatient setting had GD as a main
diagnosis in the outpatient setting. On the whole, 55% had
GD as main diagnosis at some point in either inpatient or
outpatient care.
The most common categories of mental health comor-
bidity during the whole study period were depression (51%),
anxiety disorders (60%), and substance-use disorders
(41%). Nineteen percent of subjects received a suicide
attempt diagnosis at some time during the full study period
(for full results on mental health comorbidity, see Table 1).
During this period, 67 individuals passed away (52 men
and 15 women), among whom 21 deaths (18 men, three
women) were due to suicides. Median age at death was 51
years (interquartile range: 39–62 years), and the median age
at suicide death was 32.5 years (interquartile range: 41–49.5
years). The leading causes of death were suicide (31%)
followed by neoplasms (16%) and diseases of the circula-
tory system (12%). The entire list can be found in Table 2.
The SMR results for overall mortality indicated a
1.8-fold increase in mortality for individuals 20–74 years
old with GD compared to the general population, for men
1.5 times and for women 2.1 times. In the younger age
categories, 20–49 years of age, mortality was 6.2 times
greater than that of the general population, 4.6 times for men
and 10.5 times for women. There was no signiﬁcant increase
in the age category 50–74 years of age (Table 3).
SMR for suicide indicated a 15.1 times increase for men
and women 20–74 years of age and in the younger and older
age categories 19.3 and 9.6 times, respectively. For men alone,
the overall increase was 12.1 times (14.3 times for those
20–49 years of age and 9.5 for those 50–74 years of age). For
women, no signiﬁcant results were obtained (Table 4).
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Table 1. Comorbidity in the study population (N= 2,099) occurring at any time during the study period (2005–2016) in inpatient or outpatient
specialist care
ICD-10 code Disease n %
AB Certain infectious and parasitic diseases 447 21
CD Neoplasms, diseases of the blood, and diseases involving the immune mechanism 385 18
E Endocrine, nutritional, and metabolic diseases 376 18
G Diseases of the nervous system 414 20
H Diseases of the eye and the ear 493 23
I Diseases of the circulatory system 397 19
J Diseases of the respiratory system 516 25
K Diseases of the digestive system 656 31
L Diseases of the skin 500 24
M Diseases of the musculoskeletal system 848 40
N Diseases of the genitourinary system 604 29
O Pregnancy, childbirth, and the puerperium 122 6
Q Congenital malformations 56 3
R Symptoms, signs, and ﬁndings, not elsewhere classiﬁed 1,225 58
ST Injury, poisoning, and other consequences of external causes 1,365 65
V0–X59 Accidents (excluding accidental poisoning) 1,085 52
X40–X49 Accidental poisoning 68 3
X60–X84 Intentional self-harm 406 19
X85–Y09, Y35–Y36 Assault, legal intervention, or operation of war 226 11
Y10–Y34 Events of undetermined intent 96 5
Y40–Y98 Other external causes 319 15
F00–F09 Organic, including symptomatic and mental disorders 48 2
F10–F19 Mental and behavioral disorders due to psychoactive substance use (substance-use disorders) 859 41
F10 Mental and behavioral disorders due to use of alcohol 618 29
F11–F19 Mental and behavioral disorders due to use of drugs 534 25
F20–F29 Schizophrenia, schizotypal, and delusional disorders 196 9
F32–F33 Depressive disorders 1,073 51
F30–F31 Bipolar disorders 250 12
F34–F39 Other mood disorders 123 6
F40–F48 Neurotic, stress-related, and somatoform disorders (anxiety disorders) 1,252 60
F50 Eating disorders 57 3
F52 Sexual disorders 28 1
F60–F62 Personality disorders 408 19
F63 Impulse control disorders (excluding F63.0) 99 5
F64–F69 Other disorders of personality 41 2
F70–F79 Mental retardation 37 2
F80–F89 Pervasive and speciﬁc developmental disorders 129 6
F90–F98 Behavioral and emotional disorders with onset usually occurring in childhood and adolescence 360 17
F99 Unspeciﬁed disorder 72 3
Note. Diagnostic categories derived from the International Classiﬁcation of Disease 10th revision (ICD-10).
Table 2. Underlying cause of death (N = 67) categorized according to the International Classiﬁcation of Disease 10th revision (ICD-10)
ICD code Diagnostic category n %
A00–B99 Certain infectious and parasitic diseases 2 3
C00–D48 Neoplasms 11 16
F00–F99 Mental and behavioral disorders 2 3
G00–G99 Diseases of the nervous system 2 3
I00–I99 Diseases of the circulatory system 8 12
J00–J99 Diseases of the respiratory system 4 6
N00–N99 Diseases of the genitourinary system 1 1
R90–R99 Unknown cause of death 4 6
W00–W99 Falls 1 1
X40–49 Accidental poisoning by and exposure to noxious substances 4 6
X60–X84 Intentional self-harm 21 31
X85–Y09 Assault 1 1
Y10–Y34 Event of undetermined intent 6 9
A–Y All deaths 67 100
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In the multivariate Cox regression analysis, all-cause
mortality was predicted by older age and by having a
cardiovascular diagnosis at any time during the study period
(Table 5). For suicide mortality, none of the physical disease
variables (malignant disease and cardiovascular disease)
were signiﬁcant predictors (Table 6). Among mental health
variables, while controlling for gender and age, suicide
deaths were signiﬁcantly predicted by a depression diagno-
sis anytime during the study period (Table 7).
DISCUSSION
To our knowledge, this is the ﬁrst longitudinal, nationwide
study on suicide and mortality rates among individuals with
GD, and it is one of the few studies focusing on completed
suicide in GD. Suicide was indeed the leading cause of death
in this population (n= 21, 31%) and the present ﬁndings
indicate elevated risks of both suicide and premature death
in individuals with GD. The increase in mortality was
especially pronounced among younger individuals, that is,
below 49 years of age. This is notable since GD is more
common in the young (mean age: 36.5 years). The second
and third leading causes of mortality were “neoplasms” and
“diseases of the circulatory system.”
Table 3. SMRs stratiﬁed for different sex and age categories presented with a 95% CI
Gender
20–74 years old 20–49 years old 50–74 years old
SMR 95% CI SMR 95% CI SMR 95% CI
Men and women 1.8* [1.4–2.2] 6.2* [4.1–8.4] 1.3 [0.9–1.8]
Men 1.5* [1.1–1.9] 4.6* [2.7–6.5] 1.2 [0.8–1.7]
Women 2.1* [1.0–3.3] 10.5* [2.7–18.2] 1.3 [0.3–2.3]
Note. Swedish individuals with gambling disorder compared to the Swedish general population in 2016. CI: conﬁdence interval; SMR:
standardized mortality ratio.
*Signiﬁcant result.
Table 4. SMRs for suicide stratiﬁed for different sex and age categories presented with a 95% CI
Gender
20–74 years old 20–49 years old 50–74 years old
SMR 95% CI SMR 95% CI SMR 95% CI
Men and women 15.1* [8.7 to 21.6] 19.3* [9.8 to 28.7] 9.6* [1.2–18.0]
Men 12.1* [6.5 to 17.7] 14.3* [6.5 to 22.0] 9.5* [1.2–17.8]
Women 16.1 [−2.1 to 34.3] 30.1 [−4.0 to 64.2] **
Note. Swedish individuals with gambling disorder compared to the Swedish general population in 2016. CI: conﬁdence interval;
SMR: standardized mortality ratio.
*Signiﬁcant result. **No documented suicides in this category.
Table 5. Multivariate Cox regression analysis of predictors of
all-cause mortality (N= 2,099)
Factor HR 95% CI p
Female gender 0.82 [0.46–1.48] .51
Age at ﬁrst gambling disorder
diagnosis (years)
1.04 [1.02–1.07] <.001*
Substance-use disorder 1.18 [0.72–1.94] .51
Depression 1.01 [0.61–1.70] .96
Anxiety 0.84 [0.50–1.40] .50
Malignant disease 1.62 [0.96–2.73] .07
Cardiovascular disease 2.32 [1.33–4.02] <.01*
Note. This table shows hazard ratios (HR) with a 95% conﬁdence
interval (95% CI) and level of signiﬁcance (p).
*Signiﬁcant result.
Table 6.Multivariate Cox regression analysis of potential physical
diseases as predictors of suicide death, controlled for gender and
age (N= 2,099)
Factor HR 95% CI p
Female gender 0.63 [0.18–2.17] .47
Age at ﬁrst gambling disorder
diagnosis (years)
1.02 [0.99–1.06] .21
Malignant disease 0.38 [0.09–1.69] .20
Cardiovascular disease 1.02 [0.34–3.03] .98
Note. This table shows hazard ratios (HR) with a 95% conﬁdence
interval (95% CI) and level of signiﬁcance (p).
Table 7. Multivariate Cox regression analysis of potential
psychiatric predictors of suicide death, controlled for gender and
age (N= 2,099)
Factor HR 95% CI p
Female gender 0.49 [0.14–1.67] .25
Age at ﬁrst GD diagnosis (years) 1.02 [0.98–1.05] .37
Substance-use disorder 1.10 [0.46–2.63] .83
Depression 5.45 [1.57–18.93] <.01*
Anxiety 0.87 [0.34–2.22] .77
Note. This table shows hazard ratios (HR) with a 95% conﬁdence
interval (95% CI) and level of signiﬁcance (p).
*Signiﬁcant result.
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SMRs on overall mortality and suicide were elevated in
this study as expected. To our knowledge, there have not
been any previous attempts to estimate SMRs for indivi-
duals with GD and thus we will attempt to compare these to
literature on other mental and addictive disorders. Con-
cerning general SMRs, these were at similar to lower levels
when comparing to literature on different populations with
mental disorders. A meta-analysis on bipolar disorder
indicated SMR levels similar to this study (Hayes, Miles,
Walters, King, & Osborn, 2015). In a population of
individuals with amphetamine use in the criminal justice
system in the setting studied here, the SMR for the younger
age category (20–49 years of age) was also similar
(Ericsson, Brådvik, & Håkansson, 2014); although when
looking at the entire age span (20–74 years of age), the
SMR in this study was slightly lower (Ericsson et al.,
2014). Similarly, the present SMR ﬁgures were lower than
in a cohort of injecting amphetamine users (Åhman,
Jerkeman, Blomé, Björkman, & Håkansson, 2018), and
in patients with heroin dependence (Pan et al., 2014).
When comparing to a study on individuals with general
mental disorders, SMR levels in this study were also
slightly lower (Charrel et al., 2015), and markedly lower
when compared to a population of individuals hospitalized
for substance-use disorders (Fugelstad, Annell, & Ågren,
2014). However, the much higher mortality rate in the
latter study might be explained by the fact that many of the
participants in this study were instead included from
outpatient care.
Regarding SMRs for suicide, the results were similar to
those described for other populations of individuals with
mental disorders. The aforementioned studies on bipolar
disorder, other mental disorders, and individuals hospital-
ized for substance-use disorders, as well as a large study on
recent-onset mental illness in the Scandinavian countries
indicated SMRs for suicide at comparable levels (Charrel
et al., 2015; Fugelstad et al., 2014; Hayes et al., 2015;
Nordentoft et al., 2013). On the whole, mortality and
completed suicide are elevated when compared to the
general population, and this is markedly more pronounced
for suicide mortality than for all-cause mortality, and the
risk increase is roughly in line with the increased mortality
and suicide rates observed in other populations with mental
disorders.
Older age and diseases of the circulatory system pre-
dicted general mortality. This ﬁnding, together with the
knowledge that GD is associated with increased prevalence
of arteriosclerosis and heart conditions (Pilver & Potenza,
2013), calls for further research on the association between
GD and diseases of the circulatory system. Screening for
cardiovascular disease might be of future interest among
individuals with GD. None of the mental disorders investi-
gated increased the general mortality. However, having a
diagnosis of depression increased the risk of completed
suicide. Suffering from depression was indeed the only risk
factor for committing suicide in this study. The link between
depression and suicide deaths, although assessed in this
cohort of subjects with GD, is far from surprising; depres-
sion is a well-known predictor of suicide (Ferrari et al.,
2013). Given the low absolute number of suicides in this
study, more research is needed in larger data materials, in
order to describe the potential role of additional mental
health disorders.
An increase in mental health comorbidity among
women was observed in a descriptive study on the present
register data (Håkansson, Karlsson, & Widinghoff, 2018),
and women were more likely than men to have affective
disorders (ICD-10 code F3), neurotic, stress-related
and somatoform disorders, behavioral syndromes associ-
ated with physiological disturbances and physical
factors, and disorders of adult personality and behavior
(ICD-10 codes F4, F5, and F6, respectively) (Håkansson
et al., 2018). In addition, in the literature, several reports
have concluded that female sex may be a risk factor of
suicidality and/or suicide attempts in patients with GD
(Bischof et al., 2015; Husky et al., 2015; Komoto, 2014).
In some contrast to the overall risk increase for suicide in
men in the general population (Hawton & van Heeringen,
2009), importantly, in this study, male gender was not a
risk factor as expected from the general population. This
further draws the attention to female gender as a relative
risk factor for suicide in GD patients, compared to other
mental health disorders. Future studies on women with
GD and completed suicide are required; also, as the
proportion of women diagnosed with GD in this material
was rather small, this may require further investigation in
larger data materials. It has been predicted that the
proportion of women with problem gambling will in-
crease slightly in the present setting (Abbott, Romild,
& Volberg, 2018), further enhancing the need to focus on
gender-speciﬁc risk factors for suicide.
Regarding the diagnostics of suicide, we chose to
include only those with a diagnosis of “intentional self-
harm.” As previously mentioned, this decision was taken
due to differences on risk factors for death due to “inten-
tional self-harm” and “events of undetermined intent”
(Björkenstam et al., 2014). In addition, in drug use
disorder research, different risk factors have been associ-
ated with the two diagnostic groups (Olsson, Brådvik,
Öjehagen, & Håkansson, 2016). However, it has been
reported that some deaths classiﬁed as “events of unde-
termined intent” may in fact represent actual suicides, and
in an effort to investigate diagnoses in Scandinavian death
certiﬁcates, it was estimated that as many as 21% of
deaths due to “event of undetermined intent” should be
considered “intentional self-harm” (Tøllefsen et al.,
2015). Rates of suicide have although been estimated to
remain roughly the same in the Scandinavian countries
when investigating these two diagnostic categories with
some deaths being incorrectly classiﬁed as deaths due to
“intentional self-harm” and similarly some deaths classi-
ﬁed as “events of undetermined events” should have been
classiﬁed as “intentional self-harm” (Tøllefsen et al.,
2015). In this study, six individuals passed away due to
“event of undetermined intent,” such that some of these
individuals potentially may indeed have represented “in-
tentional self-harm.”
Future research on suicide among individuals with GD
would preferably combine mental health comorbidity,
socioeconomic factors such as bankruptcy rates as well
as family history of GD and other addictions. As for
socioeconomic factors, a study from Hong Kong on
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completed suicide indicated a 19% incidence of prior
gambling activities among which 42% had been put into
dept due to gambling (Wong et al., 2010). Financial
problems have also been associated with attempted
suicide (Komoto, 2014; Wong et al., 2010), as have
bankruptcy (Komoto, 2014), ﬁnancial debts (Ronzitti
et al., 2017), unemployment (Komoto, 2014), addiction
among family members (Komoto, 2014), being a teenager
(Newman & Thompson, 2007), and having lower educa-
tion level (Newman & Thompson, 2007). In addition,
research on the genetic aspects of suicide among indivi-
duals with GD might be motivated in the future. It has
been suggested that 43% of the propensity to engage in
gambling is attributable to genetics (Slutske et al., 2009),
and that the genetic impact is even greater for women
(Slutske, Ellingson, Richmond-Rakerd, Zhu, & Martin,
2013). Thus, several factors need to be taken into account,
apart from only diagnostic variables and basic demo-
graphic data. However, this study provides diagnostic
data in a relatively large data set of patients. Future
longitudinal follow-up in GD may merit from a more
in-depth combination of diagnostic and sociodemo-
graphic, including ﬁnancial data.
Limitations
Treatment uptake for GD is increasing in the Swedish
health care system, but there is still a gap between the
number of gambling patients in the health care system and
the number of individuals with a likely GD in the population
(Håkansson et al., 2018). Furthermore, since primary care is
not included in the national registers, there are some indi-
viduals with GD who could not be investigated in this study.
It is therefore likely that results may be skewed toward a
population of individuals with more severe forms of GD. It
is likely that this once again implies that this study sample
might contain patients with higher mental health comorbid-
ity, as well as individuals with more severe forms of GD,
since these individuals are more likely to receive specialized
psychiatry care.
Furthermore, since this study investigates completed
suicide rather than attempts or suicidal ideation, the
number of analyses possible to run were limited due to
the relatively low number of events. That being said,
research investigating completed suicide plays a very
important part of understanding the relationship between
GD and suicide, and larger studies are needed in the area.
Also, another limitation is the lack of a control group;
thus, mortality and risk factors are assessed within the
group of patients with GD, rather than in comparison to
non-GD patients.
Furthermore, this study did not assess those younger
than 18 years of age due to the risk of confusion in
terminology; the Swedish word for gambling is the same
as that for gaming, which, however, is not represented by a
diagnostic entity in the ICD-10 system used here. We
feared that it would be problematic to assume that the
greater majority of those below 18 years of age did have a
GD. As awareness and knowledge of GD is likely to
increase over time, future research might provide better
means of researching this younger population in a similar
manner, providing important knowledge on younger indi-
viduals with GD.
Strengths
This is a nationwide study in which a large number of
individuals diagnosed with GD have been included. The
extensive information in the national registers on causes
of death as well as mental disease and other diseases
allows for unique opportunities to investigate actual
suicide and mortality rates among individuals with GD
compared to the general population as well as investi-
gating risk factors for premature death and suicide. This
study investigates completed suicide and also utilizes a
longitudinal design, which to our knowledge has not
previously been done with regard to suicide and GD.
Nor have previous calculations on SMRs, to our knowl-
edge, been undertaken.
CONCLUSIONS
Mortality and particularly suicide rates are greatly elevated
among individuals with a diagnosis of GD. Regarding
overall mortality, standardized mortality rates were highest
for those younger than 49 years of age. Efforts to assess
and prevent the risk of suicide for individuals with GD as
main or secondary diagnosis are important. Neither of the
most common mental health disorders or substance-use
disorder diagnoses predicted overall mortality (which
was predicted by cardiovascular disease and older age),
but this calls for further study and prevention of health
problems, including physical disease, in GD patients.
Depression was a signiﬁcant predictor of suicide death,
and this calls for enhanced focus on the mental health
comorbidity in GD.
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